Abstr act. Glycolate and glyoxylate stimulated 100 % to 300 % the rate of oxygen evolution by Scenedesmus in the light in the absence of added carbon dioxide. This stimulation occurred either aerobically or anaerobically, and was sensitive to CMU. Aerobic dark respiration was stimulated 25 % to 100 N% by glycolate. This phenomenon was best demonstrated with synchronized Scenedesmus at the stage of cell division. For glycolate stimulation of oxygen evolution, a dark preincubation of 1 minute or less was necessary. In comparative test with other compounds of metabolism and photosynthesis, the stimulation of oxygen evolution was greatest by glycolate and glyoxylate. In a proposed scheme glyoxylate serves as a terminal hydrogen acceptor from NADPH produced by photosynthesis, and it thereby stimulates oxygen evolution when carbon dioxide is not available. 
Similarities between photosynthetic electron transport and glycolate biosynthesis and metabolism have suggested that the 2 processes may somehow be directly related (18) . Manganese deficiency preferentially inhibits oxygen evolution by algae (10) as well as glycolate formation by algae (8, 17) . Glycolate formation occurs only in the light (9, 18) . This is in contrast to some compounds of the photosynthetic carbon cycle which are formed in the dark for short periods of time after illumination ceases (14) . Formation of large amounts of glycolate during photosynthesis in a high light intensity and high oxygen atmosphere, suggests that glycolate formation may be necessary to maintain in a reduced state some autooxidizable component of the chloroplast.
It has not been possible to evaluate directly the effect of added glycolate on photosynthesis or O., evolution with higher plants because of the immense activity of glycolate oxidase. More recently we have realized that respiration of random cultures of several algae was not stimulated by glycolate and that the form of glycolate oxidase previously described for higher plants was not detectable in the green unicellular algae which were examlined (8) . Nevertheless algae in the light biosynthesize and excrete large amounts of glycolate (9, 19) , which makes it difficult to study the effect of added glvcolate. Alterations upon addition of glycolate could best be tested when both the photosynthetic production of glycolate by the algae would be minimum. and when the algae could absorb the compouind. These con-1 Supported in part by NSF (20) have reported that 3-P-glycerate reduces the lag period for carbon dioxide fixation and oxygen evolution by isolated chloroplasts. In their case 3-Pglycerate probably resulted in the build up of photosynthetic carbon cycle intermediates which had been lost in the isolation of the plastids.
Stimulation of O., evolution by a suspension of 2.7 % Scencedesmufs cells was maximmill betwveen 10-2 and 10" At final concentration of glycolate. At 10-4 and 10-1 M stimula-ition wVas reduced 10 to 25 %, and at 1 M glycolate. both dark respiration anld 02 evolution in the light were severely inhibited even in the presence of NaHCO,.
Coniditionl of the Algae. 
Discussion
Carboln dioxide acts as the natural electron acceptor for the NADPH produced by photosystem I. As melntioned its presence in the medium greatlenhanced oxygen evolution and completely eliminated the glycolate stimulation. Nitrate has also been show-n to accept electrons from photosynthesis aind to stimulate oxygen evolution in the absence of carboni dioxide (5) . Glyoxylate has been shown to enhance electron flow in isolated spinach chloroplasts by servingl as an electron acceptor for NADPH (1 (6) . WNhile this concentration is below the amount used in this investigation, an extremely high algae concentration of 2.7 % was used. Reabsorption of excreted glycolate can occur in natural populations of algae in the light (6) . Thus the possibility exists that glycolate under conditions of low CO, occurring in nature might stimntlate oxygen evolution. This process would give the cells a method of making ATP by a non-cyclic process when no other natural electron acceptor was available.
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